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[0001] The present invention claims the benefit of Korean Patent Apphcation No. P2002- 
81813 filed in Korea on December 20, 2002, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0002] The present invention relates to a display device and a method of fabricating a 
display device, and more particularly to a liquid crystal display device and a method of 
fabricating a Hquid crystal display device. 
DESCRIPTION OF THE RELATED ART 

[0003] In general, liquid crystal display (LCD) devices include a flat panel to display 
images by adjusting light transmittance of a liquid crystal material. In addition, the LCD 
devices are light weight, has a thin profile, and have low power consumption. 
Accordingly, the LCD devices are incorporated in may mobile communication devices and 
in notebook computers. Thus, significant research is currently being conducted to provide 
LCD devices having a wide screen, high definition, and low power consumption. 
[0004] FIG. 1 is a perspective construction view of a liquid crystal display device 
according to the related art, and FIG. 2 is a diagram showing a rear supporter main of the 
printed circuit board of FIG. 1 according to the related art. In FIGs. 1 and 2, an LCD has a 
supporter main 44 made of a plastic material and a case top 32 made of a metal material 
that is combined with the supporter main 44. The supporter main 44 has a reflection sheet 
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42, a backlight unit 40, and optical sheets 38 sequentially stacked on its surface, wherein 
the optical sheets 38 include a liquid crystal display panel 36 and a polarizer 34. 
Accordingly, stepped portions of the case top are provided with a plurality of grooves 
formed on both side walls, wherein a combination screw 60 is inserted into the grooves to 
combine the supporter main 44 with the case top 32 within the supporter main 44. 
[0005] The reflection sheet 42 guides Ught produced from the backlight unit 40 toward the 
liquid crystal display panel 36. The optical sheets 38 direct the incident light from a 
surface of the reflection sheet 42 to the liquid crystal display panel 36 along a vertical 
direction. In addition, the polarizer 34 expands the viewing angle of images displayed on 
the hquid crystal display panel 36. 

[0006] A plurality of liquid crystal cells are arranged in an active matrix between upper 
and lower glass substrates of the liquid crystal display panel 36, wherein each of the liquid 
crystal cells includes a thin film transistor for switching a video signal The refractive 
index of each of the liquid crystal cells is changed in accordance with the video signal, so 
the images corresponding to the video signal are displayed. Accordingly, tape carrier 
packages (TCP) 52 and 56, which include driver integrated circuits for supplying drive 
signals to the thin film transistors, are mounted to the lower substrate of the liquid crystal 
display panel 36. 
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[0007] The TCP's 52 and 56 are divided into a printed circuit board 54 for supplying the 
video signal to data lines of the liquid crystal display panel 36, a data TCP 56 adhered to a 
data pad on the lower substrate and having a data drive integrated circuit mounted thereon, 
wherein the data drive integrated circuit supplies the video signals to the data lines in 
response to a control signal received from the printed circuit board 54, and a gate TCP 52 
adhered to a gate pad on the lower substrate and having a gate drive integrated circuit 
mounted thereon, wherein the gate drive integrated circuit supplies the gate signals to the 
gate lines in response to a control signal received from the printed circuit board 54. The 
TCPs 52 and 56 are folded to cover a side surface of the supporter main 44. Accordingly, 
the printed circuit board 54 with the data TCP 56 adhered thereto is located at a rear end of 
the supporter main 44. 

[0008] The case top 32 is bent to cover an edge of the liquid crystal display panel 36, and 
is installed to cover the side of the supporter main 44 where the reflection sheet 42, the 
backlight unit 40, the optical sheets 38, the liquid crystal display panel 36, and the 
polarizer 34 are sequentially stacked including edge surfaces and a side of the liquid crystal 
display panel 36. Accordingly, the case top 32 covers the supporter main 44, and affixes 
the reflection sheet 42, the backlight unit 40, the optical sheets 38, and the liquid crystal 
display panel 36 sequentially stacked on the upper part of the supporter main 44 to prevent 
any movement. In addition, the case top 32 encloses the edge surfaces of the hquid crystal 
display panel 36 to protect the liquid crystal display panel from external impact. 
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[0009] When the printed circuit board 54 folded at the rear end of the supporter main 44 
moves, is it difficult to combine the backUght unit 40 with the printed circuit board 54. 
Accordingly, in order to prevent the printed circuit board 54 folded at the rear end of the 
supporter main 44 from moving, the liquid crystal display panel, as shown in FIG.3, 
comprises a two-sided tape 60 attached between the supporter main 44 and the printed 
circuit board 54, wherein a first adhesive side of the two-sided tape 60 is attached to the 
supporter main 44, and the other adhesive side is attached to the printed circuit board 54 
folded to the rear end of the supporter main 44. Accordingly, the two-sided tape 60 
prevents the printed circuit board 54 from moving. However, since an additional process 
of attaching the two-sided tape 60 between the supporter main 44 and the printed circuit 
board 54 is required, productivity is lowered. 

SUMMARY OF THE INVENTION 
[0010] Accordingly, the present invention is directed to a Uquid crystal display device and 
method of fabricating a liquid crystal display device that substantially obviates one or more 
of the problems due to limitations and disadvantages of the related art. 
[0011] An object of the present invention to provide a liquid crystal display that prevents 
movement of a printed circuit board afiBxed on a supporter main. 
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[0012] Another object of the present invention to provide a method of fabricating a liquid 
crystal display that prevents movement of a printed circuit board affixed on a supporter 
main. 

[0013] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 
[0014] To achieve these and other advantages and in accordance with the purpose of the 
present invention, as embodied and broadly described, a hquid crystal display device 
includes a liquid crystal display panel having a plurality of liquid crystal cells arranged in a 
matrix configuration, a printed circuit board having a drive circuit mounted thereon to 
drive the liquid crystal display panel, a supporter main for supporting the liquid crystal 
display panel, at least one hole formed in the printed circuit board, and at least one 
projected parts protruding from the supporter main, wherein the projected part is inserted 
into the hole to affix the printed circuit board to the supporter main. 
[0015] In another aspect, a method of fabricating a liquid crystal display device includes 
providing a liquid crystal display panel having a pluraHty of liquid crystal cells arranged 
in a matrix configuration, providing a printed circuit board having a drive circuit mounted 
thereon to drive the Uquid crystal display panel and at least one hole formed in the printed 
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circuit board, providing a supporter main for supporting the liquid crystal display panel 
and forming at least one projected parts protruding from the supporter main, and inserting 
the projected part into the hole to affix the printed circuit board to the supporter main. 
[0016] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] The accompanying drawings, which are included to provide a further understanding 
of the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the 
principles of the invention. In the drawings: 

[0018] FIG. 1 is a perspective construction view of a liquid crystal display device 
according to the related art; 

[0019] FIG. 2 is a diagram showing a rear supporter main of the printed circuit board of 
FIG. 1 according to the related art; 

[0020] FIG. 3 is a cross sectional view along I-I' of FIG. 2 according to the related art; 
[0021] FIG. 4 is a diagram of an exemplary Hquid crystal display according to the present 
invention; 
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[0022] FIG. 5 A is a cross sectional view along II-IF of the exemplary liquid crystal 
display device of FIG. 4 according to the present invention; 

[0023] FIG. 5B is a plan view of an exemplary printed circuit board of the liquid crystal 
display device of FIG, 4 according to the present invention; 

[0024] FIG. 6A is a cross sectional view along II-IP of another exemplary liquid crystal 
display device of FIG. 4 according to the present invention; and 

[0025] FIG. 6B is a plan view another exemplary printed circuit board of the liquid crystal 
display device of FIG. 4 according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0026] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
[0027] FIG. 4 is a diagram of an exemplary liquid crystal display according to the present 
invention. In FIG, 4 a liquid crystal display may include a supporter main 144 made of 
plastic material(s), for example, and a case top 132 made of metal material(s), for example, 
that may be assembled the supporter main 144. Although not shown, the supporter main 
144 may include a reflection sheet, a backlight unit, and optical sheets sequentially stacked 
on its surface, wherein the optical sheets may include a liquid crystal display panel and 
polarizers. Accordingly, the case top 132 may include stepped portions and a plurality of 
grooves are formed along side walls of the stepped portions, wherein a fastener, such as a 
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screw, may be inserted into the grooves to assemble the supporter main 144 and the case 
top 132 within the supporter main 144. 

[0028] Although not shown, the reflection sheet may guide light produced by the backlight 
unit toward a liquid crystal display panel, and the optical sheets may cause the incident 
Hght reflected from the reflection sheet to progress toward the liquid crystal display panel 
along a vertical direction. In addition, a polarizer may be provide to expand a viewing 
angle of images displayed on the Hquid crystal display panel. A plurality of liquid crystal 
cells may be provided in the liquid crystal display panel and may be arranged in an active 
matrix between upper and lower glass substrates. In addition, each of the liquid crystal 
cells may include a thin film transistor for switching a video signal. Accordingly, the 
refractive index of each of the liquid crystal cells maybe changed in accordance with the 
video signal, so the images corresponding to the video signal may be displayed. 
[0029] Accordingly, a plurality of tape carrier packages (TCPs) 156 may be provided, 
which include driver integrated circuits for supplying drive signals to the thin film 
transistors, may be mounted onto the lower substrate of the Hquid crystal display panel. 
The TCPs 156 may be divided on a printed circuit board 154 supplying the video signal to 
data lines of the liquid crystal display panel, wherein a data TCP 156 may be adhered to a 
data pad on the lower substrate and may have a data drive integrated circuit mounted 
thereon. In addition, the data drive integrated circuits may supply the video signals to the 
data lines in response to a control signal received from the printed circuit board 154, and a 
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gate TCP may be adhered to a gate pad on the lower substrate and may have a gate drive 
integrated circuit mounted thereon, wherein the gate drive integrated circuit may supply 
the gate signals to the gate lines in response to a control signal received from the printed 
circuit board 154. The TCP 156 may be folded to cover side surfaces of the supporter 
main 144, wherein the printed circuit board 154 with the data TCP 156 may be adhered 
thereto and may be located at a rear end of the supporter main 144. 
[0030] The case top 132 may be bent to cover an edge of the liquid crystal display panel 
36, and may be installed to cover the side of the supporter main 144 where the reflection 
sheet, the backlight unit, the optical sheets, the liquid crystal display panel, and the 
polarizer are sequentially stacked including the edges surfaces and side of the liquid crystal 
display panel The case top 132 may cover the supporter main 144 and may affix the 
reflection sheet, the backUght unit, the optical sheets, and the liquid crystal display panel 
sequentially stacked on the upper part of the supporter main 144 in order to restrain their 
movement. Accordingly, the case top 132 may enclose the edges of the liquid crystal 
display panel to protect the liquid crystal display panel from external impact. 
[0031] FIG. 5A is a cross sectional view along II-IF of the exemplary liquid crystal 
display device of FIG. 4 according to the present invention, and FIG. 5B is a plan view of 
an exemplary printed circuit board of the liquid crystal display device of FIG. 4 according 
to the present invention. In FIGs. 5 A and 5B, when the printed circuit board 154 folded at 
the rear end of the supporter main 144 is allowed to move, assembly of the backlight unit 
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and the printed circuit board 1 54 becomes difficult. Accordingly, in order to prevent the 
printed circuit board 154 folded at the rear end of the supporter main 144 from moving, the 
liquid crystal display includes at least one protrusion 144a formed at the rear of the 
supporter main 144 and at least one elliptical hole 158 provided on the printed circuit 
board 154. In addition, a circumference (Y) of the protrusion 156 may be set to be larger 
than a circumference (X) of the elliptical hole 158 by as much as about 0.02--0.05mm. 
[0032] Since the elliptical hole 158 of the printed circuit board 154 may be assembled 
relatively tightly with the protrusion 144a of the supporter main 144, the printed circuit 
board 154 may be prevented from moving. Accordingly, it is easy to assemble the printed 
circuit board 154 with the backlight unit (not shown). Furthermore, since the use of two- 
sided tape for affixing the printed circuit board 1 54 to the supporter main 144 may not be 
necessary, the fabrication costs are reduced. 

[0033] FIG. 6A is a cross sectional view along II-IF of another exemplary liquid crystal 
display device of FIG. 4 according to the present invention, and FIG. 6B is a plan view 
another exemplary printed circuit board of the liquid crystal display device of FIG. 4 
according to the present invention. In FIGs. 6A and 6B, to prevent the printed circuit 
board 154 folded at the rear of the supporter main 144 from moving, at least one pair of 
protrusions 256a and 256b may be formed on the rear surface of the supporter main 144. 
In addition, an elliptical hole 258 may be provided in the printed circuit board 154, and 
may be assembled with the pair of protrusions 256a and 256b. 
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[0034] The pair of protrusions 256a and 256b may have a semicircular shape and may 
project from the supporter main 144 to face each other and be separated by a first gap. 
Accordingly, a circumference (Z) of the pair of protrusions 256a and 256b may be larger 
than a circumference (W) of the elliptical hole 158 by as much as about 0.02~0.05mm. 
Thus, the elliptical hole 258 of the printed circuit board 154 may apply pressure to each of 
the protrusions 256a and 256b along an inward direction to provide a relatively tight 
assembly. Accordingly, the elliptical hole 258 of the printed circuit board 154 and the pair 
of protrusions 256a and 256b of the supporter main 144 may prevent movement of the 
printed circuit board 154. Thus, assembly of the printed circuit board 1 54 and the 
backUght unit (not shown) may be firm. Furthermore, since two-sided tape for affixing the 
printed circuit board 154 to the supporter main 144 may not be necessary, fabrication costs 
are reduced. 

[0035] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the liquid crystal display device and method of fabricating a 
liquid crystal display device of the present invention without departing from the spirit of 
scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 
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